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Dermal  Sensitization  Potential  of  Nitroguanidine  in 

Guinea  Pig®--Morgan  et  al 


INTRODUCTION 

Nitroguanidine,  a  primary  component  of  US  Army  triple¬ 
base  propellants,  is  now  produced  in  a  Government -owned 
contractor-operated  ammunition  plant.  The  US  Army  Biomedical 
Research  and  Development  Laboratory  (USABRDL) ,  as  part  of  its 
mission  to  evaluate  the  environmental  and  health  hazards  of 
military-unique  propellants  generated  by  US  Army  munitions- 
manufacturing  facilities,  conducted  a  review  of  the 
nitroguanidine  data  base  and  identified  significant  gaps  in 
the  toxicity  data  (1) .  The  Toxicology  Branch,  LAIR,  was 
tasked  by  USABRDL  to  develop  a  genetic  and  mammalian  toxicity 
profile  for  nitroguanidine,  related  intermediates/by-products 
of  its  manufacture,  and  its  environmental  degradation 
products . 

Objective  of  Study 

The  objective  of  this  study  was  to  evaluate  the  dermal 
sensitization  potential  of  nitroguanidine  in  guinea  pigs. 


MATERIALS 

lest  Substance 

Chemical  name:  Nitroguanidine 

Chemical  Abstract  Service  Registry  No.:  556-88-7 
Structural  formula: 


H2N\ 


C=N— NO 


2 


Molecular  formula:  CH4N4O2 

Other  test  substance  information  is  presented  in 
Appendix  A. 
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Vehicle  for  Test  Substance 

Sterile  isotonic  saline  (Travenol  Laboratories, 
Deerfield,  IL)  was  used  as  the  vehicle  for  nitroguanidine . 

The  expiration  date  for  this  lot  (8C865A4)  was  December  1984. 

Positive .Control 

Chemical  name:  Dinitrochlorobenzene  (DNCB) 

Chemical  Abstract  Service  Registry  No.:  97-00-7 
Structural  formula: 


Cl 

N02 

no2 

Molecular  formula:  C6H3N2O4CI 

Vehicle -for  Pcsitivs  Control 

The  vehicle  for  DNCB  was  a  propylene  glycol  (3%)  and 
isotonic  saline  (97%)  mixture.  Propylene  glycol  (lot  number 
36485)  was  obtained  from  Certified  Laboratories,  Inc, 
(Philadelphia,  PA) .  The  same  lot  of  saline  was  used  as  for 
the  nitroguanidine  vehicle.  Other  positive  control  substance 
information  is  presented  in  Appendix  A. 

Animdl...J0at.a 


Forty-seven  male  guinea  pigs,  Hartley  strain  (Simonsen 
Laboratories,  Gilroy,  CA) ,  were  used  in  the  study.  They  were 
identified  individually  with  ear  tags  numbered  84E0093  to 
84E0139.  At  time  of  receipt  two  animals  were  selected,  at 
random,  for  quality  control  necropsy  evaluation.  A  pilot 
study  to  determine  a  non-irritating  dose  level  used  four 
animals.  One  was  removed  from  the  study  because  of  broken 
leg,  one  broke  his  leg  and  was  removed  during  quarantine,  and 
one  died  during  quarantine.  Animal  weights  on  receipt  ranged 
from  140  to  233  g.  Additional  animal  data  appear  in  Appendix 
B. 


\>v*v 
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Guinea  pigs  were  caged  individually  in  stainless  feel 
wire  mesh  cages  in  racks  equipped  with  automatically  flushing 
dump  tanks.  No  bedding  was  used  in  any  of  the  cages.  The 
diet,  fed  ad  libitum,  consisted  of  Certified  Purina  Guinea 
Pig  Chow  Diet  5026  (Ralston  Purina  Company,  Checkerboard 
Square,  St  Louis,  MO  63188) ;  water  was  provided  by  continuous 
drip  from  a  central  line.  The  animal  room  temperature  was 
maintained  in  a  range  from  22.2°C  to  25.6°C  and  relative 
humidity  in  a  range  of  28  to  50%,  with  occasional  spikes  as 
high  as  70%  (room  washing) .  The  photoperiod  was  12  hours  of 
light  per  day. 


METHODS 

This  study  was  conducted  in  accordance  with  LAIR  SOP-OP- 
STX-82  "Buehler  Dermal  Sensitization  Test"  (1)  and  EPA 
guidelines  (2) . 


The  guinea  pigs  were  quarantined  for  21  days  before 
administration  of  the  first  induction  dose.  During  the 
quarantine  period,  they  were  checked  daily  for  signs  of 
illness  and  weighed  once  a  week.  Ten  animals  were  assigned 
to  each  of  four  groups  by  a  stratified  randomization 
technique  based  on  their  body  weights. 


Nitroguanidine  was  applied  as  a  10%  solution  in  isotonic 
saline.  A  pilot  study,  using  100%,  10%,  1%,  and  0.1% 
concentrations,  indicated  the  10%  solution  to  be  the  highest 
non-irritating  concentration  under  the  conditions  of  this 
test . 

Two  sensitization  control  groups  were  included  in  the 
study.  Dinitrochlorobenzene,  a  known  potent  sensitizing 
agent  (3),  was  applied  to  one  group,  at  a  0.1%  concentration, 
as  a  positive  control.  Isotonic  saline  was  applied  to 
another  group  as  a  vehicle  control.  In  addition,  a  negative 
control  group  received  nitroguanidine  only  on  the  day  of 
challenge  dosing. 


The  test  compound  was  prepared  by  mixing  0.5  g 
nitroguanidine  with  0.5  ml  of  isotonic  saline  to  make  a 
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paste.  The  dinitrochlorobenzene  dosing  solution  was  prepared 
by  first  adding  30  mg  DNCB  to  1  ml  of  propylene  glycol  and 
heating  until  it  dissolved  (approximately  40°C) .  To  this, 

29  ml  of  0.9%  sodium  chloride  solution  were  added,  to  give  a 
final  concentration  of  0.1%  (w/v) .  This  solution  was  heated 
to  65°C  and  vortexed  before  application  to  keep  the  DNCB  in 
solution.  DNCB  solutions  were  prepared  fresh  for  each 
application  day. 

Test  Procedures 

The  closed  patch  dermal  sensitization  test  procedures 
utilized  in  this  study  were  developed  by  Buehler  and  Griffith 
(4-6) .  Test  compounds  were  applied  for  six  hours  under  a 
closed  patch  once  a  week  for  three  weeks  during  the  induction 
phase.  The  same  application  site  was  used  for  each  induction 
dose.  To  distinguish  between  reactions  from  repeated  insult 
and  sensitization,  duplicate  patches  of  the  challenge  dose 
were  applied,  one  on  the  old  site  and  one  on  a  new  site.  To 
distinguish  between  reactions  from  primary  irritation  and 
sensitization,  negative  control  groups  were  added  which 
received  only  the  challenge  dose. 

During  the  induction  phase,  the  experimental,  saline 
control,  and  positive  control  groups  were  dosed  with  0.5  ml 
of  the  appropriate  compound  applied  topically  under  a  one- 
inch  square  gauze  patch.  This  procedure  was  performed  for 
three  consecutive  weeks  (12  Sep,  19  Sep,  and  26  Sep  84) .  The 
day  before  each  dosing  a  three-inch  square  area  on  the  left 
side  of  the  animal  was  clipped  with  electric  clippers  (Oster™ 
Model  A5,  size  40  blade.  Sunbeam  Corp.,  Milwaukee,  WI  53217) 
and  then  shaved  with  an  electric  razor  (Norelco™  Speed  Razor 
Model  HP 1 1 3 4 / s ,  North  American  Phillips  Corp.,  Stamford,  CT 
06904)  .  The  patch  was  taped  with  Blenderm™  hypo-allergenic 
surgical  tape  (3M  Corp.,  St.  Paul,  MN  55144)  to  the  same 
site  each  time  and  the  animal  was  wrapped  several  times  with 
Vetrap™  (same  source) .  The  patch  was  left  in  place  for  six 
hours.  When  the  wrap  and  patch  were  removed,  the  area  under 
the  patch  was  marked  off  for  scoring. 

Animals  were  challenged  two  weeks  (10  Oct  84)  following 
the  third  induction  dose.  The  experimental  group  and  the 
positive  control  group  received  two  0.5  ml  doses,  one  applied 
to  the  old  site  on  the  left  side  and  the  other  to  a  new  site 
on  the  right  side.  Negative  and  vehicle  control  groups  only 
received  a  single  0.5  ml  dose  which  was  applied  to  the  left 
side.  The  procedures  for  clipping,  shaving,  wrapping,  and 
exposure  period  remained  the  same. 
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In  Buehler's  procedure  (4-6),  skin  reactions  are  scored 
24  and  48  hours  after  the  challenge  dose  only.  In  the 
present  study,  skin  reactions  were  scored  24  and  48  hours 
after  each  induction  dose  as  well.  Skin  reactions  were 
assigned  scores  according  to  Buehler's  grading  system:  0  (no 
reaction) ,  1  (slight  erythema) ,  2  (moderate  erythema)  and  3 
(marked  erythema) .  The  results  are  expressed  both  in  terms 
of  incidence  (the  number  of  animals  showing  responses  of  1  or 
greater  at  either  24  or  48  hours)  and  severity  (the  sum  of 
the  test  scores  divided  by  the  number  of  animals  tested) . 
Results  from  the  left  side  are  compared  with  right  side  and 
with  the  negative  control  group. 

Some  modifications  of  Buehler's  procedures  were  made. 
Instead  of  placing  animals  in  restraint  during  the  6-hour 
exposure  period,  the  animals  were  wrapped  several  times  with 
an  elasticized  tape  to  hold  the  patch  in  place. 

Consequently,  the  animals  were  able  to  move  about  freely  in 
their  cage  during  the  exposure  period.  Buehler  and  Griffith 
(6)  also  recommended  depilating  the  day  before  the  challenge 
dose  is  applied.  For  consistency  with  induction  procedures, 
this  step  was  replaced  by  clipping  the  animals  as  described 
previously. 

A  historical  listing  of  study  events  is  provided  in 
Appendix  C. 

Deviations  from.  Study  Protocol 

A  0.5  level  (very  slight  erythema)  was  added  to  the 
scoring  system  to  allow  for  borderline  responses. 

The  DNCB  solution  was  maintained  at  approximately  65°C 
before  dosing  the  guinea  pigs.  This  was  necessary  to  keep 
the  DNCB  in  solution,  but  did  not  result  in  thermal  insult  to 
the  animals'  skin  as  the  aliquot  for  dosing  cooled  quickly 
during  pipetting  and  application  to  the  patch.  Significant 
sensitization  was  produced  by  DNCB  with  this  method. 

The  guinea  pigs  received  were  younger  and  thus  smaller 
than  requested.  The  quarantine  period  was  extended  one  week 
to  allow  them  to  grow  to  the  desired  size.  However,  due  to 
their  smaller  size,  two  of  the  animals  got  their  legs  caught 
in  the  wire  mesh  bottoms  of  the  cages.  They  sustained  broken 
legs  and  were  terminated.  Since  a  reduced  number  of  guinea 
pigs  was  available,  two  groups  had  to  be  reduced  to  9  animals 
each. 

It  is  believed  that  these  deviations  from  the  protocol 
did  not  adversely  affect  study  results. 
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RESULTS 

Tables  1  and  2  summarize  the  incidence  of  reactions  24 
and  48  hours  after  each  dose.  There  were  no  reactions 
observed  in  response  to  nitroguanidine  administration,  either 
at  24  or  48  hours. 

TABLE  1 


Incidences 

of  Skin 

Reactions 

after  24 

Hours 

Test  Group 

First 

Induction 

Second 

Third 

Challenge 
Left  Right 

Nitroguanidine 

0/10 

0/9 

0/9 

0/9 

0/9 

Negative  Control* 

— 

— 

— 

0/9 

0/9 

Saline  Vehicle 

1/10 

0/10 

0/10 

1/10 

0/10 

DNCB 

1/10 

4/10 

4/10 

9/10 

8/10 

The  Negative  Control  Group  received  only  a  challenge  dose 
of  the  test  compound. 


TABLE  2 

Incidences  of  Skin  Reactions  after  48  Hours 


Test  Group 

First 

Induction 

Second 

Third 

Challenge 
Left  Right 

Nitroguanidine 

0/10 

0/9 

0/9 

0/9 

0/9 

Negative  Control* 

— 

— 

— 

0/9 

0/9 

Saline  Vehicle 

0/10 

0/10 

0/10 

0/10 

0/10 

DNCB 

1/10 

2/10 

6/10 

9/10 

6/10 

*The  Negative  Control  Group 

received 

only  a 

challenge 

dose  of 

the  test  compound. 
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This  lack  of  response  is  reflected  in  Tables  3  and  4, 
which  report  the  severity  of  skin  reactions  at  24  and  48 
hours.  Response  severity  for  each  group  is  calculated  by 
summing  the  scores  of  responding  animals  and  dividing  by  the 
total  number  of  animals  within  that  group.  This  produced  a 
severity  index  of  0.0  for  nitroguanidine. 


TABLE  3 


Severity  of 

Skin 

Reactions 

after 

24  Hours 

Test  Group  First 

Induction 

Second 

Third 

Challenge 
Left  Right 

Nitroguanidine 

0.0 

0.0 

0.0 

0.0 

0.0 

Negative  Control* 

— 

— 

— 

0.0 

0.0 

Saline  Vehicle 

0.1 

0.0 

0.0 

0.05 

0.0 

DNCB 

0.05 

0.3 

0.2 

1.0 

0.95 

*  The  Negative  Control 

Group  received  only 

a  challenge 

dose 

of  the  test  compound. 


TABLE  4 

Severity  of 

Skin 

Reactions 

after  48 

Hours 

Test  Group  First 

Induction 

Second 

Third 

Challenge 
Left  Right 

Nitroguanidine 

0.0 

0.0 

0.0 

0.0 

0.0 

Negative  Control* 

— 

— 

— 

0.0 

0.0 

Saline  Vehicle 

0.0 

0.0 

0.0 

0.0 

0.0 

DNCB 

0.05 

0.1 

0.4 

0.95 

0.75 

*  The  Negative  Control  Group  received  only  a  challenge  dose 
of  the  test  compound. 
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In  contrast,  dinitrochlorobenzene  (DNCB)  produced  a 
positive  response  at  all  time  points.  Between  40%  and  100% 
of  the  DNCB-treated  animals  exhibited  a  response  24  hours 
following  the  second  and/or  third  induction  and  challenge 
doses.  These  reactions  persisted,  yielding  scorable  effects 
in  20  to  90%  of  the  animals  at  48  hours  after  dosing. 

Severity  scores  for  these  responses  to  DNCB  ranged  from 
0.2  to  1.0  at  the  24-hour  scoring  period  (Table  3).  The 
highest  score,  1.0,  was  observed  on  the  left  (induction)  side 
in  response  to  the  challenge  dose.  By  48  hours  the  reactions 
had  subsided  somewhat;  consequently,  the  severity  range 
decreased  to  0.1  to  0.95  (Table  4). 

No  responses  whatsoever  were  observed  in  the  negative 
control  (challenge  dose  of  nitroguanidine  only)  group.  One 
animal  in  the  vehicle  control  (saline-treated)  group 
exhibited  a  positive  response  at  the  24-hour  scoring  period 
for  the  first  induction  and  the  challenge  dose.  However, 
both  times  the  dermal  response  on  the  animal  had  cleared  by 
the  48-hour  scoring  period.  The  individual  24-hour  and  48- 
hour  scores  for  all  animals  appear,  by  group,  in  Appendix  D. 


DISCUSSION 

Nitroguanidine  was  evaluated  for  its  ability  to  elicit  a 
delayed-hypersensitivity  reaction  via  dermal  contact.  Using 
the  method  of  Buehler  and  Griffith  (4-6) ,  we  observed  no 
response  indicative  of  dermal  sensitization  produced  by 
nitroguanidine.  Therefore,  in  this  study,  nitroguanidine 
showed  no  evidence  of  potential  to  elicit  an  allergic 
response . 

Because  the  guinea  pig  exhibits  a  somewhat  lower 
sensitizing  responsiveness  than  man  our  results  do  not 
guarantee  that  nitroguanidine  will  not  sensitize  humans.  The 
incidence  data  do  indicate  that  nitroguanidine  is  unlikely  to 
sensitize  humans  and  that  its  potential  is  sufficiently  low 
to  permit  testing  in  humans. 

Any  sensitization  produced  by  nitroguanidine  would  have 
been  easily  detected  by  this  study.  An  allergic  response  was 
reliably  elicited  by  DNCB  in  the  present  group  of  animals. 
This  response  to  DNCB  was  characteristic  of  that  observed 
previously  within  the  Institute  (7) .  Although  DNCB  is 
capable  of  producing  primary  irritation,  the  responses 
observed  in  this  study  were  indicative  of  an  allergic 
reaction  since  the  concentration  of  DNCB  used  for  the 
induction  and  challenge  doses  was  too  low  to  produce  primary 
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irritation.  With  the  exception  of  a  very  slight  irritation 
response  in  one  animal  24  hours  after  the  first  induction, 
responses  to  DNCB  were  observed  only  after  two  or  more 
exposures  and  the  severity  generally  increased  with  the 
number  of  previous  exposures. 


CONCLUSIONS 

Nitroguanidine,  based  on  a  zero  percent  sensitization 
rate  in  this  study,  exhibited  no  potential  for  inducing 
dermal  sensitization. 
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Appendix  A: 


CHEMICAL  DATA 


Chemical  Name:  Nitroguanidine  (NGu) 

Other  Listed  Names:  Guanidine,  Nitro;  alpha-Nitroguanidine; 

beta-Nitroguanidine 

Chemical  Abstracts  Service  Registry  No.:  556-88-7 
Lot  Number:  SOW83H001-004 
LAIR  Code:  TP 3 6 
Chemical  Structure: 


H2N\ 

/C 

h2nx 


==N—  NO  2 


Molecular  Formula:  CH4N4O2 
Molecular  Weight:  104.1 
Physical  State:  White  powder 
Melting  Point:  232°  C1 

Names  of  Contaminants  and  Percentages:  (Data  Sheet  Attached) 

Source:  Hercules  Aerospace  Division 

Sunflower  Ammunition  Plant 
DeSoto,  Kansas 

Analytical  Data: 

An  infrared  spectrum  was  obtained  upon  receipt  of  the 
compound;  major  absorption  peaks  were  observed  at  3330 
(broad),  1660,  1630,  1525,  1400,  1300,  1050,  and  780  cm"1.2 
The  spectrum  was  identical  to  the  Sadtler  spectrum  for 
nitroguanidine . 3 


^Fedoroff  BT,  Sheffield  OE.  Encyclopedia  of  explosives  and 
related  items.  Vol  6.  Dover,  New  Jersey:  Picatinny 
Arsenal,  1975:  G154. 

•?Wheeler  CR.  Nitrocellulose-Nitroguanidine  Projects. 
Laboratory  Notebook  #84-05-010.2,  p  39.  Letterman  Army 
Institute  of  Research,  Presidio  of  San  Francisco,  CA. 

^Sadtler  Research  Laboratory,  Inc.  Sadtler  standard  spectra. 
Philadelphia:  The  Sadtler  Research  Laboratory,  Inc.,  1962: 
Infrared  spectrogram  #21421. 
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Appendix  A  (cont.):  CHEMICAL  DATA 


Stability: 

An  aqueous  solution  of  NGu  (48.1  nmolar)  was  prepared 
and  the  absorption  at  264  nm  determined  to  be  0.689  AUFS. 
Three  weeks  later  the  same  solution  was  reexamined 
spectroscopically  and  the  absorption  at  264  nm  found  to  be 
0.689  AUFS.  A  full  spectrum  scan  revealed  the  characteristic 
pattern  of  absorption  in  the  UV  range  with  peak  maxima  at  215 
and  264  nm.  These  data  indicate  that  NGu  is  stable  in 
aqueous  solution  for  at  least  three  weeks.4 


4Wheeler  CR.  Nitrocellulose-Nitroguanidine  Projects. 
Laboratory  Notebook  #84-05-010,  pp  22  and  36.  Letterman  Army 
Institute  of  Research,  Presidio  of  San  Francisco,  CA. 
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Appendix  A  (cont.):  Nitroguanidine 


Crwtaadar 

US  Nwettiaa* 

a  ex)  CiMtea!  CaeoW 
*t  to :  MSKC-W 
lUKk  Xal Ana .  TIL.  41201 


r  bom! 

Sunflower  Army  Ammuni 
DcSoto,  Kansas  66018 


m/.nO*  acturm  icon  tract  NO. 

Hercules  Aerospace  Division,  Hercules  Incorporated  DAAA-0^-77-C-4Ol 6 ,  CT,TN_0770 


*  CwN  l  ROl  ITMUJL 

PaCC 

£XE.mPT.Pom  7.2o 
AR  335  •  IS 

1  OF  1 

DA  It 

September  13, 

1983 

MAIL  RIAL 

Nitroguanidine 
Type  llf  Class 

2  * 

IKWWIia  HUM,,*  ITOTAI  NO.  L011  |I0t AL  N(  1  AMOUNT  »CCt P ! IB 

SOU83H001-004  .  I  1  7,000  lbs.  _ _ _ 


A(,ACC  maNUFACTUSEO  IAECIFICAIIONAnO  AMENOatHt/CAAVlNC  NO. 

Sunflower  Army  Ammunition  Plant,  DP  Facility  MIL-N-494A  w/Int.  Amend  6  (AR)  dated 


5  March  1981 


KjuanVijaM.~mrfimTT?Ha>iArAT,:iT3^n 


Property 

Min. 

Max. 

Analysis 

Purity,  X 

99.0 

99.6 

Ash  Content,  X 

0.30 

0.03 

pH  Value 

4.5 

7.0 

7.55  ** 

Acidity  (aa  H2S04),  X 

0.06 

ND  *** 

Total  Volatiles,  X 

0.25 

0.03 

Sulfaces  (as  Na504),  X 

0.20 

0.01 

Impurities,  H2O  Insoluble,  X 

0.20 

0.01 

Psrtlcle  Size,  Microns 

3.0  * 

4>Q  AAA* 

Particle  Size,  Std.  Dev. 

+  0.5 

0.168 

*  Aa  amended  by  Contract  Scope  of  Work 
**  Approved  by  Waiver  No.  NQ83-1  dated  Sept.  2,  1983 
•**  ND  »  None  Detected 

•***  Approved  by  Waiver  No.  NQ83-2  dated  Sept.  9,  1983 


1. )  Manufactured  under  SOW  ES  1A-3-8423,  Nitroguanidine  Particle  Size,  dated  1  Feb.  83. 

2. )  Packaging:  Level  8  -  fiber  drums  co  Spec.  DOT  21C60.  Drums  numbered  3  thru  243  and 

247  thru  285.  25  pounds  per  drum  per  HAD  letter  dated  Aguust  1,  1983,  to  COR. 


SAMPLING  CONOuCTtD  ST 

Hercules  Aerospace  Division 


1  IHinC  CON&UCT  to  ST 

Hercules  Aerospace  Division 


•S&C1ION  C 


ItHC  ASOVl  sAAttRiAL  COmPLiCS  <t|T«  all  bPtC.  MOTION 
REQUIREMENTS  AN0  It  CERTIFIED  TRUE  ANO  CORRECT. 


aRRCOm  form  2 13 -  A,  it  au«  n 


alack 4  apm^om  ponm  ji  j-*  n  jul  'iitimpi 
MMCN  MAT  RC  UMO. 


•’lyn'iV.'i1 
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Appendix  A  (cont.):  Positive  Control 


Chemical  Name:  l-Chloro-2, 4-dinitrobenzene 
Alternate  Chemical  Name:  2, 4-Dinitrochlorobenzene 
Chemical  Abstracts  Service  Registry  Number:  97-00-7 
Chemical  Structure: 


Cl 


no2 


Molecular  Formula:  C6H3N2O4CI 
Molecular  Weight:  202.6 
Physical  State:  Yellow  crystals 
Melting  Point:  52-54°  C1 
Purity: 

The  compound  was  designated  as  95%  pure  by  source. 
Analytical  Data: 

Chemical  analysis  was  performed  as  follows: 

Infrared  spectra  were  obtained  with  a  Perkin-Elmer  983 
spectrometer . 2  Proton  magnetic  resonance  (NMR)  spectra 
were  recorded  on  a  Varian  XL300  instrument  with 
tetramethylsilane  as  the  internal  standard  and  chemical 
shifts  expressed  as  parts  per  million  (8) .3  low 
resolution  GC-MS  analysis  was  performed  with  a  Kratos 
MS-25RFA  (30  m  DB-1  capillary  column). 4 

The  following  data  were  obtained:  IR  (KBr) :  3443, 

3104,  2877,  1963,  1829,  1801,  1756,  1705,  1604,  1591, 
1542,  1349,  1246,  1156,  1046,  917,  902,  850,  835,  749, 
732  cm-1-.  The  IR  spectrum  was  very  close  to  the  Sadtler 
reference  spectrum. 5  Differences  were  due  to  the  much 
finer  spectral  resolution  obtained  on  the  P-E  983 
instrument .  NMR  (CDCI3) :  8  7.78  (1  H,  d,  J  =  8.7  Hz), 

8.38  (1  H,  q,  Jortho  =  8*7  Hz,  »'meta  =  3.6  Hz),  8.74 
(1  H,  d,  Jmeta  =  2.4  Hz).  The  spectrum  of  DNCB  was 
identical  to  the  Aldrich  reference  spectrum. 6  GC-MS 
Analysis:  A  plot  of  the  total  ion  current  versus  scan 
number  showed  one  major  peak  for  DNCB  with  only  traces 
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Appendix  A  (cont.):  Positive  Control 


of  other  compounds  (not  identified) .  Molecular  ion 
masses  (m/z)  of  202  and  204  confirmed  the  identity  of 
the  major  peak  as  DNCB.7 

Lot  Number:  11F-0543 

Source:  Sigma  Chemical  Co. 

St.  Louis,  MO 


^Windholz  M,  ed.  The  Merck  Index.  5th  ed.  Rahway,  NJ: 

Merck  and  Co.,  Inc.,  1983:300. 

2Wheeler  CR.  Toxicity  Studies  of  Water  Disinfectant. 
Laboratory  Notebook  #85-12-021,  pp  9-10.  Letterman  Army 
Institute  of  Research,  Presidio  of  San  Francisco,  CA. 

3  Ibicf.  pp  11-12. 

4Jbid.  pp  13-16. 

5Sadtler  Research  Laboratory,  Inc.,  Sadtler  standard  spectra. 
Philadelphia:  The  Sadtler  Research  Laboratory,  Inc.,  1962: 
Infrared  spectrogram  #964. 

6Pouchert  CJ.  The  Aldrich  Library  of  NMR  Spectra.  Vol.  1, 
2nd  ed.  Milwaukee:  Aldrich  Chemical  Co.,  1981:1173, 
spectrum  D. 

7Wheeler  CR.  Toxicity  Studies  of  Water  Disinfectant. 
Laboratory  Notebook  #85-12-021,  pp  13-15.  Letterman  Army 
Institute  of  Research,  Presidio  of  San  Francisco,  CA. 
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Appendix  B:  ANIMAL  DATA 

Species:  Cavia  porcellus 

Strain:  Hartley 

Source:  Simonsen  Laboratories 

Gilroy,  CA 

Sex:  Male 

Date  of  birth:  12  August  1984 

Method  of  randomization:  Weight  bias,  stratified  animal 

allocation 

Animals  in  each  group:  10  male  animals 

Condition  of  animals  at  start  of  study:  Normal 

Identification  procedures:  Ear  tagging  procedure,  tag 

numbers  84E0093  to  84E0139 
inclusive . 

Pretest  conditioning:  Quarantine/acclimation  22  Aug  - 

11  Sep  84 


Justification:  The  laboratory  guinea  pig  has  proven  to  be  a 

sensitive  and  reliable  model  for  detection  of 
delayed  hypersensitivity  from  dermal  contact. 
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Appendix  C : 


HISTORICAL  LISTING  OF  EVENTS 


Event 


22  Aug  84 

23  Aug  84 


22  Aug,  12  Oct  84 


Forty-seven  animals  arrived, 
were  examined,  placed  in 
cages,  and  fed. 

Animals  ear-tagged  and 
weighed.  Two  animals 
submitted  for  necropsy  as 
quality  controls. 

Animals  checked  daily. 


23,  28  Aug 
4,  11,  18,  25  Sep 
2,  9  Oct  84 

29  Aug  84 

4  Sep  84 

5  Sep  84 

6  Sep  84 


Animals  weighed. 


Sacrificed  1  animal  due  to  a 
broken  leg. 

Four  pilot  animals  randomly 
selected  and  shaved.  Pilot 
dosing  solution  prepared.  One 
animal  (84E095)  found  dead. 

Pilot  animals  patch  tested. 

Pilot  animals  scored  for  24- 
hour  skin  reaction. 


7  Sep  84 


Pilot  animals  scored  for  48- 
hour  skin  reaction. 


10  Sep  84 

11  Sep  84 


Pilot  results  evaluated,  test 
concentration  determined. 

Animals  randomized  into 
groups . 

Test  animals,  except  negative 
control  group,  clipped  and 
shaved.  Dosing  solutions 
prepared. 


11,  18,  25  Sep  84 
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Appendix  C  (cont.);  HISTORICAL  LISTING  OF  EVENTS 

Hate  Eysnt 


12, 19, 26  Sep  84 

13,  20,  27  Sep  84 

14,21,28  Sep  84 

14  Sep  84 

9  Oct  84 

10  Oct  84 


Test  animals,  except  negative 
control  group,  given  induction 
dose. 

Test  animals,  except  negative 
control  group,  scored  for  24- 
hour  skin  reaction. 

Test  animals,  except  negative 
control  group,  scored  for  48- 
hour  skin  reaction. 

Sacrificed  1  animal  due  to  a 
broken  leg. 

Test  animals  clipped  and 
shaved.  Dosing  solutions 
prepared. 

Test  animals  given  challenge 
dose . 


11  Oct  84 


Test  animals  scored  for  24- 
hour  skin  reaction. 


12  Oct  84  Test  animals  scored  for  48- 

hour  skin  reaction.  Thirty- 
eight  animals  sacrificed  by  CO 
asphyxiation . 
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Appendix  D:  INDIVIDUAL  DERMAL  SCORES 


Page 

D-l.  Nitroguanidine . 21 

D-2.  Dinitrochlorobenzene . 22 

23 


D-3.  Saline . 

D-4.  Negative  Control 


24 
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Appendix  D-l:  Nitroguanidine 


Severity  of  Skin  Reactions  24  and  48  Hours  After  Compound 

Administration 


Animal  INDUCTION  DOSES  CHALLENGE  DOSE 

(84E0 - )  FIRST  SECOND  THIRD  LEFT  RIGHT 

FLANK  FLANK 


24H 

48H 

24H 

48H 

24H 

48H 

24H 

48H 

24H 

48H 

104 

0.0 

0.0 

o 

o 

0.0 

o 

• 

o 

0. 

0 

0.0 

o 

• 

o 

0.0 

0.0 

105 

o 

o 

0.0 

o 

« 

o 

o 

• 

o 

o 

• 

o 

0. 

0 

o 

o 

0.0 

o 

o 

o 

• 

o 

107 

o 

o 

0.0 

o 

« 

o 

0.0 

o 

o 

0. 

0 

o 

• 

o 

o 

• 

o 

o 

o 

o 

o 

117 

o 

o 

o 

• 

o 

o 

• 

o 

0.0 

o 

• 

o 

0. 

0 

o 

o 

o 

• 

o 

o 

* 

o 

o 

o 

121 

o 

• 

o 

o 

o 

o 

» 

o 

0.0 

0.0 

0. 

0 

o 

• 

o 

o 

• 

o 

o 

• 

o 

o 

0 

o 

127 

o 

• 

o 

o 

o 

o 

• 

o 

0.0 

o 

• 

o 

0. 

0 

o 

o 

o 

o 

o 

o 

o 

o 

134 

o 

• 

o 

o 

o 

o 

• 

o 

0.0 

o 

• 

o 

0. 

0 

o 

o 

o 

o 

o 

• 

o 

o 

o 

135 

o 

o 

o 

o 

136 

0.0 

o 

o 

0.0 

0.0 

0.0 

0. 

0 

0.0 

0.0 

0.0 

0.0 

137 

o 

o 

o 

o 

0.0 

0.0 

o 

• 

o 

0. 

0 

0.0 

0.0 

0.0 

o 

o 

AVERAGE 

o 

o 

o 

• 

o 

o 

• 

o 

0.0 

o 

o 

0. 

0 

o 

o 

o 

o 

o 

o 

o 

o 
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Appendix  D-2 :  Dinitrochlorobenzen* 


Severity  of  Skin  Reactions  24  and  48  Hours  After  Compound 

Administration 


Animal  INDUCTION  DOSES  CHALLENGE  DOSE 

(84E0 - )  FIRST  SECOND  THIRD  LEFT  RIGHT 

FLANK  FLANK 


24H 

4  8H 

24H 

48H 

24H 

48H 

24H 

48H 

24H 

4  8H 

106 

0.0 

0.0 

1.0 

O 

• 

o 

1 

o 

• 

o 

0.0 

1.0 

1.0 

1.0 

1.0 

109 

0.0 

0.0 

0.5 

0.0 

o 

• 

o 

1.0 

1.0 

1.0 

0.5 

1.0 

111 

0.5 

0.5 

0.0 

0.0 

0.5 

0.5 

1.0 

1.0 

0.0 

0.0 

113 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.0 

0.0 

115 

0.0 

O 

• 

o 

0.0 

0.0 

0.5 

0.5 

1.0 

0.5 

1.0 

0.0 

125 

0.0 

0.0 

0.5 

0.0 

0.0 

0.5 

0.5 

0.5 

1.0 

1.0 

126 

0.0 

0.0 

0.0 

0.0 

0.5 

1.0 

1.0 

1.0 

1.0 

0.5 

128 

0.0 

0.0 

0.0 

0.0 

o 

• 

o 

0.0 

0.5 

0.5 

o 

• 

o 

0.0 

131 

0.0 

o 

• 

o 

0.0 

0.5 

o 

• 

o 

0.5 

2.0 

2.0 

2.0 

2.0 

139 

0.0 

0.0 

1.0 

0.5 

0.5 

0.0 

2.0 

2.0 

2.0 

2.0 

AVERAGE 

0.05  0.05 

0.3 

0.1 

0.2 

0.4 

1.0 

0.95 

0.95  0.75 
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Appendix  D-3 :  Saline 


Severity  of  Skin  Reactions  24  and  48  Hours  After  Compound 

Administration 


Animal 
(84E0 - ) 

INDUCTION  DOSES 

FIRST  SECOND  THIRD 

24H  48H  24H  48H  24H  48H 

CHALLENGE  DOSE 
LEFT  RIGHT 

FLANK  FLANK 

24H  48H  24H  48H 

097 

o 

o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ICO 

o 

o 

0.0 

o 

• 

o 

0.0 

0.0 

0.0 

o 

o 

0.0 

o 

• 

o 

0.0 

103 

o 

o 

o 

o 

o 

• 

o 

o 

o 

o 

o 

o 

o 

0.0 

0.0 

o 

« 

o 

o 

o 

114 

1.0 

o 

o 

o 

• 

o 

o 

o 

o 

o 

o 

o 

0.5 

o 

O 

o 

o 

o 

o 

123 
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Appendix  D-4 :  Negative  Control 


Severity  of  Skin  Reactions  24  and  48  Hours  After  Compound 

Administration 
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